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[57]Jt* 

» ii 71 # io -msph?, nn?- mm 

&o ^S!l8154T-12«PMRA^S^«|Jja^©^W^ 0 

^^w^ 13 ikMrnfefctfimmntu-' trts 

^^^^ ^-a«fH^fflTttcAW^mo SBS# 

{£,ffir,§.«A*fc9- is mm^mM.WiAm mra#s 
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ft ffl S * 15 



W^^fitl^K^^Mil^tiJ^ff^^f^^^^^^^A^f^^^ffm^ 
««(WT*A«ABISE*)^«J«^*W*^«RI*I*(12), 

W«A*A«E«Cl5)i 

*Jffl«Attajg»J5fi6*AafeE«»J?fa«AB«E«^W^^« 
M»K«t»*AT0fifc«*IIAW«[^HAWa#-frJ«**(i6). 

2. -^#HWft^ftA«A«3»^HA«^ + A*A«*. 

#«*E* (ID ; 

^^^^^i^^^Ag^E^iu^w^-^^etj^^^^^Ae 

(14); 

Wffi^A^^J^AiiJ^^AB^E^W^^W^^^^ + ^A^A 



l »**)WjR*ffi3ll§ft«(3l). 

(11); 

f'J^^^^W^^fJ^g (12) : 
(11); 



(14); Wit 

&=£S(42) ; 

4fc£S<44), 
§(45): 

*'W*»ttjE*«(46), MR 
ft&^B*ttffilH*g&&K(47). 

WJ$JR»THr*«(43)iS#ffic«I^Ji + K6DC &ft^*htt£*Sft$. 



m mwmfe&j&femnmFmmfe dm ± c 
h, m&mm&iEms (46) mm^M%t&iE% o-. 

^^^i!i#^fc^®mf&^^t!i^^w^sy^s(4i), ^^^^^ 

(43) ; 

mu&& q ^i*^¥*ii<t m &&m&mtt. mf^mit^mmitmm (44) , 

8iflKl3lTffcfc «A @ 1*E^) £M/ft£4>ifeti2Mi (S201) , 



fi<J^»(S21<K S215); MR 

■ #«»«+*ATJ»iftft*IIA«ift*B*W^». 

i2.-ft*H#*##rA"*A«»^B*fflr-9 + W3firtt. *4ME£^0r« 

E« + ft«ftftl*RW!fira«*E«tt?«*»WlffiIW^l (S210- 

S212); 

^-^~^^^6<J^^(S213); 

mmfcA&mmfoffi&foAnmKm.mmmfoA%mm.mjftfo%^m 
ftmm&*&ATffi&m&mMtt&&®MM&m. 

*T»fi6#W^»jK3RmiU--flimfl:u(u*^<|^ l Mt), M2IBttfc/b 
^^^^^^{SM^/hT^TPlft^^ffl^A^^^^W-^^^ L(L 
^^^r'f i ftj&UO (SHOi jg SH04) . 

H.-#M#^^(UAT^^^Ae^E^)^T^^m+$I^E&#^^ 



#J#^(S1201 JfD S1214)„ 

i5.-tttf#^«W(^T»*«AB»E«)W^»jRft4»il*41#^ 

S1212); y# 

Mtgfi^^^^^^^fifitl^^Aa^E^W^^^^^^^S'J^ 
*£/fctt*A«^te AttfllA (S1214) . 

16. -ft*HW*^#rA*Ai(|jft^ffl*f|^ + W55ra. SttfiEfc^ifc 

WftXj^fi M flJ^Sft^SS (S1702 iRl S1703) , 



M (SI 705); .. 
M S1712); 

^^^^(S1703 SS1717) ; 

£^&#&#^(S1702 lgS1703)*, i^^^^^ft^^DC^i^^^M 
£#ri£&IE;^(S1713 M S1717)*, ^Bf^S^ift^^^^KSI^^^ 

i9. io i6 ffi&MfoAm^muMjjm, n&m&T: 
&m&&iE&m(sni3 m si7i7)+ , mm&m<M.Du ffi&mm 

(S2002 M S2003) : 



MR 

<mM&)#m (S2006 m S2008) . 

ffift (£lTlfc37ifcA g^E^) ^J/^^fi^ll (S201) : 

^w^isutM -m^m&j&m (S206) s 

$J#^(S210, S215); MR 

»V(iUT»^«ABfeE*)^#Jj«^*feW^ii<S20l), 

± m w * m & m m mm m &m (S206> ; 

^^mm^^^-mmmm^mm^ABmK^^uR^mt 
^^m^^mm^A^UKmmmn-^m^m^m^^m^Au 

S212) ; 



M^Xr 1 ltt£IiOlft^SS!(S1401 MS1404) o 

24. -#ie^£#, Sit#m4 i W^T^a^ie^^±, ^^^^^ 

^m^^R^mm^mBinmmmm^m^mm^mA^uM.^ 
mf&&^ik&)#m (S1201) ; 

lttii^(S1201 *QS1214)o 

m^^^mm^A^mm^m^^mmT^^mmjtm^mwiin 
^mn^mmmn^^mm(ur^^mABmKm)^^}^mm^^m 



£M:ft*miM.&}-.m®m&j#m (S1206) : 

S1212); ur 

26. -mzmute, mtnw.*ps$\ifmmtemtE&±, mmm&m 
ft $ Mf&tt^iM. m *p mm&3#m (S1702 *q S1703) ; 

^(S1705); 
MS1712); 

$t#Jii^(S1703 MS1717) ; &R 

^^#^^ii(si702Msi703)t» &*p«!#4* mQcftm&tmm 



28. $m%m* 26 ffi&tfy^mw, &#«et : 
■iE^.ttjE^«(si7i3 m si7i7)+ f mffi&&iifei&?ffi&m<M.muffi 

29. pnk#m$. 26 mmttottiMt. 

&0f&&iE#m (S1713SS1717) + , ^Jfttttftt DM ftftf^&tf 
3§ S2003) ; 

q ttwaasx* tsui-m fgL&m&mtt. &LTt&mikm.&}#m (S2005) ; 

fg,&6tl^ (S2006 M S2008) . 



II 



n m 



mm m(ffj$m)$k®®WL, &*mm*m Atom 

mpffiAMo mat, mmwT-&®m* mm, ^nmmum^xm^, m 

#^ff^7XEpJ$^6<J^J : f ^fJ^Matsui, Ohnishi> Nakamura^^g^ 

"Sf*$iT#S^«ASt" #A«i«fflrxg-ifr***:"-D-ii 

Vol. J.79-D-II No. 6, pp. 1017-1024, 1996 ¥ 6 ^) (^Tlfc^ffc^ Matui ^Atfj 

fOffl Nakamura, 0gawa> Takashima &MB%] A1&Utfy&ffii& 
Tto7Mlj&» UM®*mm&$:±&*tM. SCIS'97-26A, 1997 ^ 1 ^XT* 
*ffi% Nakamura #AWtt*) »A* + JW»^W«fflW»*K«*XDCT) WjR 

f5fc##g 23 M 25 Matui #AWg/^. 

fittft»«ff^«*i 11 tt&ttft^Kiaigffl. &@ 23 + ftm&jmftftm 
11 m^ftftprntiL® ioos 200 m 300, -znm^mmm*}. 
%— mm= : %frmm$i%r 100, 200 m 300 t#tAst^M0ti 



mma-mmw n ^ft^nm«^ 71 *A$ij&--*a-ftm»# loo, * 
-#^«**» 100 m?#7k¥-mmmfrmto&%;ft®%Li§i^ 71 ^so^ra-t 

ffflHt*. BPLLl.fflr-^, LHl im^> HL1 ft**! HH1 (KT*#*»-»iSI 

ftnflrftifttlfcS 200 &i[fcm-#M^*^!H3 ! F < 3ft LLl #H£, & 

LL1 #f#«-^.|PM|Zg>h^ + W LL2 flSM^LH2 fc#,HL2 fs^;&J HH2 tf^ 

T«£**a»-#Mfar4). iHf^imtss 300 mwin-frmm^+m<m 

^^}LL2m^, mLL2in^m-&ft®j&m^ft*&JLL3m^, LH3<f-^ HL3 
m^rm HH3 (WT^^lH^Iff) , 

m 24 ££«BI 23 ft*ttJ*-~ttftMtt$* 100 ft#Jn$ttOT?M£:;i 
@o £® 24 100 ^MB-Mm=^^^^f!|gp^ 101 

M 103. MIS = 31 101 M 103 aJH&ft— ttftil'tt&8 

(LPF)lll M 113, — ^»ifi*«*(HPF)121 M 123> fPUJt 2:1 Ifl tt#J*M= 
*T&&ffJ^^#3S 131 M 133 *P 141 m 143o 

101 71 ? & LPF 111 fP HPF 121 &m 

IrmWm 131 *D 141 IU 2:1 W^J^^ilj±f0cM^|Pi^M^^^#fi<I^ 

■^atrttft, &£4ttt£ijg&Rfrgt. io2^«^^giF^# 
» 131 mm^r, * lpf 112 in hpf 122 ^m^mM^Amm^mm^mm, 

ST&EMS Ml W#F-^, * LPF 113 5fD HPF 123 ##&aj^l:X>f^-i§-#35!jia 

Silk, BMHIjr*, BP«7jc^#a^*±^6«i LLl 
*±«£gM#*±i^to LHl #£*¥#fi±l$ro&3;M#S± 

ioo mm. 200 in 300 teSMfe HMt 



tt%&M-mm= : %ft&m$i% 100, 200 m 300 ^^m^m.^ 
m, m&m^ 71 mftm®. 10 ^fs-t, bp ll3 imm^. hl3 

HH3 -fil^x LH2^-^, HL2<§^ HH2 fg^ LH1 HL1 HH1 ft ^. 

&®Mwmm^i%{n^*&^mffi§k3mt$m-mo bp, # ll3#-§, lh3 

LH2 m ^ .HL2 fg^*D HH2 C£C|£2I - #Mf§^) + Itt«g3& B HK*7 4, LH1 

fe-^HLi hhi flr^cfe^ftM-^jgiaF^+wttiBfta^ is. sjit, 

0!)*O, #f^LL3^-^^^±^^->MJt$g, LH3f§-^ HL3 -|s#^0 HH3 / fe-^ r t 1 
±Jltlt&} 4 tlEJjM$t.$g, LHl^, HL1 HHI m^*m-^&]2E±?j 

*.«S«W*A^Tfe**««^ilkAia^ftlWtt*. Matui ^Aiia^^t^T^ 
»-^#^^A^Sffi^^-^JlT^7XePo 

^flO^A^^J^Af^^^^^^^^^^M^^fec^ + i^^ 

MRR LH HL fg-^P HH 184*-^, 

ft Matui ^Aftft**, ISt^fltt^iAft MRR #*(fcffl.*«a||fj[ 
gC^Aflg^^fUo 



Mffii*»B«AWf|JBl. 

BP, MRR ^*+W^»JKftW#^-tefifr-ffi«^ek2lg, 

5fw^§6iEfliJiiti«e*AttffirA. 

196361" (ttT**«#**)+iiiijT— #iffl&«**eptt^. iuff*f*ttft 

Nakamura fA». 
& Nakamura ^AlttS**. Kc^Sm^-f 1f5fc&#t!j/&ife, 4*AW* 

c, dc #*(dc JR*) + W-^a*3K*»^, *JWWT3Sra*(i)JW**». 



q = int [C/h]Xh (1) 

£ Nakamura $AW&tW, ft^^A^* M£fc^mft& b Jt "0" 

C - q + ht + q/4 (2) 
C — q + ht + 3q/4 (3) 

^— -%M, & Nakamura ^AtfJ&^l 3 , £$i^#J*IH#£T, t^feii^B^ 

&Aimii,§.itt^«$[ c, MBfij^M^ h & w_h^5C (i) iaifmff m 
it, emitted, ^jmmmiim^^mmmmc^mmmp(=c- q ), mm 

0 =i p < h/2 b=0 (4) 
h/2 =i p < h b=l (5) 

Sltb, £ Nakamura ^ A , ilil^^Jffi^Ma^^ $ ® A{ft#; 

MWiw^ff dc ^tm*i>itt^^& c URmmiA&mm 
mm, tE&^&j^m ^^m^A^Effw^ mra ttmcBin&mi&m 

^WLi-^mmm^m^ , *nm*t&^ m^m^^-m^^ mra #siiii& 
2. lu^&^^fr mra ftmft%m%^tk, ^^^mmA^rrw^j^ 

& Nakamura ^Aftifc^*, ^Ife^fg m&A^/rWlft:!^ , 



m&mm%mwfrm<im)to mrr ^M^mAm^mm^inM,mm^m^ 

^m^^K^mm^mmn^m^^^Am^mM^m^i^xr 
fo%&ABBKmfrmm£^mto&:frwmfrx 

m^m^j^^-mmmmMm^A^mK^^}^mm.^,^in 
M,^m^mM,^mmAMmAumm^m^mn^^m^M,^A^ 

mm&Aftmmm)&AnuKWft&AuuKmmm£^M^mm& 
*&AT&¥m&Mm¥®i§LMmfti!>!&i$tto 

+ o sjit, ^mj^^.-mmm^m^m^Aji^m^Am^M^m 



^^R^nm^^^m^^^Hmm^m^in^mmmM.^m^Am 
M%&A&mjstofcAnfaj&mm&ABfa&mMftto&^Mftmfa& 

m.mn=^m, tern-urn*, ^a^—^^S: 

si*, nmmmmmmm^A^m^B^ k#>. inm^PNi. ih 
mra^-ffi^^-^ji^i#^^g^A^#^^^(^T^^^A@^E 



jAmmT^i^m^^m^mABmmm^m^nM^^^mMm 
&&mAm¥mMMmM>Mm&mmfr* 



ft; 

20 itb, ^^Bt^^mjiSA^^, t^^M^Awife^m^s^w^ 



■*Mt*0rBAtt«*flrA. 

fl£*rOo 0jlfc, ^.Ife^^j&^Jffi^'^^ftW^^^M^AMIfa^, 

IMF£?MJ6jtMfc¥4tA. 

3Wfe*ifcfi*«»a**ftWS*^S**»*W«AW*^AW 
4&AJ1JR8P#. 

f «Awa«itt. aft. tttM&R?Mftft?ffiA. ^«3tt«ffl^«r#«w* 



+ «A7»^«AAm^K*tti*«. 

&_b#fi£, £3H — 3rM*, ft^ffifAttttt Altaic -|R*|l3M»3feM4fc 
4». Sift, ^»it^^-a*!8^W»HAA^^4tS**A»^ J eLW« 

s^^^^w-tR^msmABteE^+w^iUA^itit^^ 

«* + »*Al'»E«^^W«->h««Wxsfffi^J^*XB«E«'t , »^4fe 



•««»+h#bi, m-^ffi+. m>mm-&Q%i* 
i &i^mm#m. 

Slit:, tt*fe*JftllK0HftA*¥ttA. Jtttffs fatliAf^^, 

^^^^^w^Mm^^^su^^m^^Aif^s^^m^^^o 



- - . ; ♦ * 

20 AB«E«)^«j«^>h4teW^«i 

*^«^^^Wz:a««l&fe«AB#SE« + W4fe!Uil^#jThJf^^ 

^ifeft^/hT^w^^ttw-^m^^^mw^/s^m^^mAiij^ 

30 +*A7*^AW**ffl3ft^*«i' t ^ll. 



fcJ&ZL+^W*. .i3*«#»-#'&ffit. 

^5a4r^#y^^»w#^^^(^Aa^E^)rtw^^^4«6<i@w^w 

ffi^^^/^^^zi^^^^AS^E^+^^WS^iJit^^^ 



<SAP5lJ#{t DM±„ 

£&IEi£$i* , DM fcft&W&^^ll^&Sfrffi/J^M DM 

fc&fr, «F«*JRftttiE^ 0. • 




mAft&ftm^m&ttjjm. &rt&^vxm¥Bj&fc 

25 f, 

s ii ^Bj^^*aHjm-«^^^^m$i^^g ib w 

^fi^^f^ 14 mmMmm^tt 21 aHrft&s. 

30 ® 13 ^-£H g, ^B^m$g*aBJ^H^M^Jfi<]^^m^A^g 2A 6<J 



mm. 

m. 15 m-urn® , Mmmm^Rmnm^mmmm^mMmAmw 3a m 
m le^-^m®, m®&® 15 *ffi^ikft&mft 41 mm^&nft 42 
® 17 M-mm®, mw&® lsm^mmmifM^ 43. s^£p#44, 

ft-^#^gP^45fP^^iE^^46jatf^^mo 

@ 18^-^©, ^HJSS 15^^-fs-t#^|fP^45^f ffytitmrnT-, 

® 20 &-mm®. mw&® 19 m^MmmtnMft 43, Mitm^ 44 m 



m&&mmfr 51 mfm^m. 

® 21 m-jjm®, mmmm^mm^mmmmm^M^xms 4A m 

s 22 m~mm®, $tw&® 21 w*tojR#Tf-#»# 43, 

® 23;H-2f*i^, 11 M««A9M?. 

ffll+, fett#~£ttff&#ttAlKA«EC lA"fi«IMr#tt«# 11> ft#ftj 
12, 1 3> ffiiafrffi^ 14, ||J&fcAffli# 15 ffffiff ^Affi 

#16. ***-*ifcMW»^JB*A*«lA+W«^»!iap^ii, 



19 



71 io BP LL3 in^.im nm.nii m^m HHi fi^ (i=i 

ffl^^A^#fi«i^^^m. mmfrffiMtt 14 13 m?*$L® 

IU&ihJr«^*l*^WKfe*AB«E*^W^^^' 
Jjft^&teg^ 14 

^#Wte*^^ : 3 i «3ewtt3e4eiT,ffirjR«A*^' i5#^a^^s^tb# 

^-^AiiJ LL3 ^-t^^^^^M^^+o 16 J»Bf6£fct« 

3ft£##ffl 2 M 5, -^#iitt^A«tM--«lfeMAC|ft^fgrA«A«EX 

ia affw**»A*A^tt.-*aaw«»3*«AB#E«* ll3 «-^<mra 

1 ^fiO^fJSP^ 12. 13. it£*##r$P# 14 

*o^&«asp# 15 mirMthmmnmm. m 3 ^aa^m ll3 m^mmm^ 

tktftW^tom^. g3^tij, £ LL3 te^WtM&J& 2X2 >Hfetott«4», mx 

w?. ® 5 ll «^+w->h*^xt^ra«ifc^Mraw«ra*^EJw' 

##S 2, &#«!|SP# 12 11 m&to 

b^e^kj ll3 ^^ftmf&m-mm n -t^ cn ji^/j^ 2 wse*,t^:' 

l*3#&ljlt><2MSS201). ilil^tiJ^flK^W^WmB N^/>f#iAWt?f 

&ttmmfctomn Y 0 mm z m^m 2x2 K^^^mK^u^mR-i- , 

itft y(y 1 MtS[^#mW«B^ Y WIEHrt. T£*l«I#$fljft) tfj<t 

*7 "1" O»S202). 13XSr#««««j&fl<l«tt4f«lttib(^« 
S203), «^^A^ "**-0-- '**«#-ffflf«ffi^«Ai»^. «^»- 



S209, i"W^^mm^pjj^m^mmmm^^m^w^), 
/sm&ms. ®b, 13 mmmfemm. osf y ^{tit^^ 

r.(3?»S2Q4). mmGM&m&WT&Mm, RP£y=lMy=YWttf«<t», *ScM55 
£&»J,#*l$&tt rom%®fc^mto&&6®®j**§Lfflft 13 ^itm j (j=l M N. 

■TA+ffiiai). m^ftinattfffiftjg* (&ms205) o urn 
mmfemm f juggr rj-.^^zi^^^ S206) -.affir F fa,. 

l-SSt. 13 r 0 j*£.-m%® r,. 

MM, fctB^lpa 13 ##a*(#*ag^#^ l- ), £ij£#± 

ft^SB S206 flr/^Sfe ft rj&WE&mT&A&m (^51 S207) „ 

S207, 25#|j£3R/8z:«*ttrjll* f *«^^ai^ 13 S206 j£it|fc j Iftlfi 

±i*n i, jtftatfir jsm®&mutiii e *£3-^-m®® &m s2os) . s^-ar®. 

^±-^^S207, S^*5Rffl-fi*«rjB*. 13il&ft "** 

■ JffiW#rJS(^»S209)(BB4). ifiii&S, *f^ft*&ja»^&MI[l— MSflN 

tft«+, ffi\2k&m S207 MmfeM. "Yes" . 

t&*##T&fl# 14#^Ji;^S2OliEft#id0r^*#lft LL3^-f-(MRA 
N*S + i2i#X*fi£^-a'*« r, S210). #ij$g, 

r, x h, nm#ffiufr h ll3 ^ * w» x ^ en 3) . 

-tt*^«f»^ 14 £%$i#*ftttASftg*(BP MRR #*) LU^h 
Wxtjffi^^JW^fiMraWffi^^E^WTttJKIft. MRA 

14 40 >Mft*. BP^JUH^Mft^ltt LH3 fjt^fO HL3 fl§H^ ft 4 0, 

fPf^^;^ ~ ^ 69 LH2 ftf-^fn HL2 ft* W 16 -t^lto 

Afc*#4jfa&# i4it^uA±^iis2ii^ji^a<jMRR^a:4 ) ^ : ?^ 

(^^S2i2) . ffi7'ttS#ffA9M^9tt^rll%?ttJKftA(|ttx>|- 



ihWWiMt*W<h^ ; fllifeW«3fe4fc.T(^*.S2i3). ttfttt t ft^Dgft^A 

Jr. . 

%&±&&m S213 »^IB*^/h^«M T B#, teJ&«A*P# 15 &*tJ& 
. ^»jK» + *fe^-ftAto» y &ffl#rm &AfiJ LL3 #r-^»J5fj4*«t» 
(^3£S214). ^A^ba^Jffl±^A^(^iiPWIIf*if flHMIDSMTtt. ^ 
J&*@&, ^£±i£2Ni S213 WfeffiM'^ftfefe T Itf, #fj^&^3&^<= 

A*A*fe+, it* j tfyitmita u \" , mm, mMm'n#ms206 %})emM&m 

m S2i5), mnMftfrm S215 **ja*tjs?*— mj* y &&M&AM«AAbJi. 
h*. teA«A»4r i5.ttih»y Mfemin "i" , mfiat^jaz^ »t*» y+i 
^w^j&w»AAhs(^w s2i6>o mm, j&uj&mm±i&&m S204, maa 

ffttmstm. ^-^r®, m#±&^Si S215 5&J£xMTm-Mm Y fatomM 
M^Alft, JTOiLfcAttS." 

a 6 m 7 &&&&&&&&& i6 uttfrnttm.. n&i&tt, 
0r**»flr'&/a«j# i6 w#ai^w^a. sie'f, i6 me 

I-M^HM^^^H 400, 500*0 600, £ttft$tt*BH. 

400, 500 ip 600 + w*-^«iftra > h«##r^» Xrtum&fr 

400 »ifte«*A*C#M&&fl«I LL3 flT^, LH3 flH^ 
HL3 fTffll HH3 ffir-^#*»*f|Jft^*— >h LL2 fg^o £-JIIffr£>J&*fc&S 
500 ^^iSa^-^c^#6<J LL2 m^WR LH2 ffr^ HL2 #^#1 HH2 m^RWdi 
^#^^^-^LLl^^ e ^=^^^^^600^«ii^^^f#^LLl 



m 7 &%W® 6 J9T*tom-M%£f$,&$L® 400 W#^^^W^iJij 0 & 

.17 + , m-m^^mwM 400 ^m^-MmH^^^^sp^ 401 m 403, 

##J-&&LPF411M413. HPF421M 423. ^ 2: 1 M bttim^MAIn ^MIM 
431 M 433 441 M 443 MP&2§ 451 M 453„ 

m-m.M^'&f&Bfr 401 ll3 m^m m fg^-, fij^±^#n 431 m 

441 ^SiJ^ft-^^^^X^^^M^K^M^^-^, *>Jffl LPF411*PHPF421 
iU, m&milUf£%:. 402 m& HL3 fg^*0 HH3 

fs-t, *<Jffi±ifc#2§ 432 M 442 ttm&in^&XK^ft&m&K^WitSMm 

fllffi LPF 412 m HPF 422 Ittgm#*xm&^ik#f3t# IflM^IMf 

-tiatf^, ^B&fir-^ijp, ^itiffiip^*- iHiii^r^^ 403 a& 

iOV*l§ 451 *P 452 iftirrtB , *!jfl3±I&#2£ 433 M 443 ft m& R^t) 

^^R^m^m^, mm lpf 413 m hpf 423 it^-sf]^7K¥^*^iia 
sjtfc, ^^-^^^^4oo^ai ll2^, ^ii-^m^, £ 

^K^S^W^frS+^lft. 500 *n 600 tm 

M^f&^fr 16&min±ffi&, Xt±&l±m*&} lO^Mt^, gp LL3 

<s^, um»*, hu HHi m^mir-frm, #mmtm&%L&$i&Aiit 

%\±m&, ^mm^Rmm-^mmmm^Ms^Amm ia +, 
f&ftmA&^mM.tomM@:M®.mtt%>®®, mmmMmm^^-m^m, n 
%mm^m^AB^mmmnm^^m^^m^mmmmtLm.mw\m^ 
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M) (&mmi&mmmm&ABBKmmtoM : $&m mra ftmmm mrr # 

MMmVL. ^-^W±^i^|elW5±^ + iP^^A@^E^MRR^S^ 

&mrtT#7K¥wmMm^ftmto%rfrmjjfo * a s we.®* Mm m) * 

10 T-$3£!H1^^*lftl&®AB;f*E^ 

^Mffi^^*it»)6tJ^mH5[= ^>J^P, ilil^^AS^E^^, HL3 

HL2#-^4 1 ? 1 ^m^(^ 8), Milil^^Ag^E^^ HL2<f§-^, ^ffi HL3 

iiJ^^i^l^^^Aa^lxM^^i^^^^^^^ii^^^^o Mim, il 

15 ^^^Ae^E^^HLS^-t^^ffiLHS^^^^m^ (S10) . 

m^fsm^A^fi lA^A6<]^^S^^go £® 11 f , tfHg3t-3«#<Jl# 
i6*^«fSP^i4SBH9J&tt*»^2i. 

# 12. i3. nft^tf^ 14 &m**$Mimm--&nmmm¥ 

ft a«a«* ia +8m&mm& n> 12, i3> us* 

11 smfefflana* si. mmm^ si 
ft'*#r*«A*« ia 16 jtrnttn*** 72. *H#&gftta. 

11 tt«i»cwBB*ffif# si »nm si aa-jft io >m»»' 

30 *KHSH§-. gPLL3ff-^ LHifjt^ HLi{f^*QHHi it -Hi ift 
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. 21 M LL3 tt^n»£4fe^»?|ltJKfttt«M«A(Klft^A.' 

fts*LL3«* (MRA#S) , JR«AB«E*!U^W«*ft*MRR^#Maff 

■«AAhaw««. n 12 a&has 11 w^wife^iRiw^ i2> mmr&mtt 
i3, ^jt^tfT^M^mt&ww^aiatfAhawatga. 

12, 12 tr3feww^*fe^^«i^^«iap^ n ttaM 

#&A B feEMW LL3 tf^i^-II N >h4fc (£?3ft S1201) . *«Jj*£» 
# 13 «/gJfcTHft y "1" (^*'S1202), -H-ft y «*fflj«#*A»^ 

AftffiAftttft&C. Jtttfh 13 X*#ttft«lffirAtt*ttfT*J*fi 

<fc(^H S1203), ftttttAftist 0" ***5«ffl-iR*«atf*A* 

13 mmmfem& g y fiitjr^&te r 0 (^-w 

,S1204)„ i&Dl/*£&B# 13JRifft jffl^JS^-a^llfitl^ "1" (^^S1205) o 

a^^aua- i3 *ij/b^£®$ f m*« r M r^-mmm r s mm si2oe) . 
mm, mmpSMft ls&^&m. M&&±&&m si2oe mr^-m. 

&m rj^WBgUftJ^tRAttSON* S1207)„ &^S1207, 

■« rj B*«fflH«r, a^^au^ 13 «thft j fKjttitifl "i" , m.%mf#w 
snos mmmtto&mt&tkm, u^^—^-m^mi^m si208)„ 

ffi, £±i$#l! S1207 + , ^^J^a*5Rffi-m^|g rjBt, 13 

^»*flfA«AAfcaw«rA(*wsi209). 

lgfi##fgp# 14 ^&±&it?^ S1201 M#t!j#r$E#lft LL3 jg^- 
(MRA ^Dfl-Sf N ^ffc^X*^— rjit^^C^ig S1210) . & 

mmfrffitftft 14 M-ttAtt+ttttABIiUSiftW mrr W^W 

+ 86*^W»^ 14 it#£±i£^ S1211 E^$|Iftltt MRR #g 

«f tt^«jRft(i^»S1212), 

*i&&«!igfl# 2i ±&#m S121 ^it^w^Sji^^/jN^^ 



..MtoTgt&iiLn&m S1213). %&&m S1213 t 

to£y&WttA0S*fc)<#liS1214). ^Jlfcffifi, ^£i££IS1213 *£ij£f|& 
SXift^l206?D££tt^I|, &ffi/*££-^-fc#tl§(2M^1208). ■ 

Ifc&S (2*8 S1215) . %&&m S1215 *#J£ , )!tSfI-SI Y ftftlHAlft 
«%tt3BM/ftllt. HAIfc»W# 21 fciHR y tfUjtigAn "1" , (Uff&&X<t-& 
^T^ y+l^ftSadil^^hS(^S|S1216)« fcfS, UB:i^B3\±^ 

T^im^m-mmY urn, wm±M®L$tM* 

te&mmkm, ft%m&m&AiE®WLm^ si *8MiAog«4iK ^ftmm 

Blfcft^HAWte* 82„ 

^^4 I W^AS^^W^^^ST^ST-m^^ff3fe^^g^(^e<j$|Hl 

^S*»«ft»ffl^««ttf«. ifc*K ^*nati te *z:i»*«^j*«i»=A.A 
¥«W«-*A3R^flJBltt-jStt*. 

h 13 ^^m^ig^Bj^H^^jw^^m'^A^w^^w^rm 

S.^i 13 4*.1E«mH$M^Mft^A«Aift#2A^»^jH{p^ n; 

i2> 13. i4, }RjR«mffi^3K ha 

®A0P# 15 ft$HI!r£>/ftfi|S# 16.fRig» = $lfc«fl«|ft^A«Aift#'2A + 

IK *^««S^.12, ^/^IHS^ 13, te*^W«J^14, ha' 
IfcAgp^ 15ft«ff*jMl£- i6^3WA*^iR**-**«W»^fflrA*A^ 
& 1A 4»tfJ»#f!l*|i# IK &#t!jgp# 12, 13, mmttffiBft 

14, M*A«J^ 15 fflRW^jAlp^ lGfamMigm, &&&1&frftteto¥Nf3 



m&m&^Tft&ist&m. t <i^<h^£TPg<s T2 (t2^d Mmmft , wmmm 

Mt^^fi^it^tt t, «H&A«A*J# 15 m&)&m^&MiiLZ-foA 

73o 

fT&j&5 ! -mM>mAx&. m um^m^m nm^m^%m^ 12. •gmr*. 
mft 13. h> mmmm^tt 31 *tftA£Aa*£ 15 mmnmsit 

14, tts^«r«^ 14 mm®®j £c £i$ft 13 t^m-me rjw 

i£4 ) #&fi<J&AB**E#4 , ft-- > Mfc, BP LL3 m*% OPM S210) . llJ&Utfj®^ 

^^sffli^w^iRj^E^w^ mrr ^acS'fn^^Aa^E^i)!^^^ 

T«iR*Wte4(^liS212). 

£*B, m&mmmfr 31 #l|fr±i62N* S212 ^it##?!l6tJ^fi^<|N^^ 
£«£teT(2J?«S213). S^SlS213>lJ^gga^^^{ft T B*. 

mmfr 31 a-^«»f±jfi#« S212 ttiMrff aiantts«^7jfii±9i&±Rffi 
ti t&m S1401) . S1401 mfemm*m&mfe±mfe n m, %mmm 
31 m&±&&m S2ii mrr frm*&iffi&?m%km®m& v&m 

S1402). f|J&«A»# 15 «X(fifi^ft^f|m + * y<fcWffi[A 

&A LL3 te^M& + ifetoT*«ft+<#ll S214). igjlfcffifi, S*±«^» 

S1401 -j!Hl&§S*«Jst±Rtt Tl, mi&&&km& 15 jGXtfie^Pft^A + * y 

ftW#rA(«*«)«ALL3#r^tti*(t>4feW^«[**+, ffi*£3K#f&3i«p# 

31+ftS J ?»*«[J|IIUU(^llS214). 

S^±«^« S213 jfHl^«B*/>^«jefi T, JUJ$$fg;|t«p# 



31 m-jjmm&±&&m S212 &ftxmmtoi&m&&*4>?m&TM 

;T2(^«.S1403). %&&m S1403 **|«***TIWrT2," -MX«C«M9^ 
31 #°£±&;£l! S211 *fcigifc|ft MRR ^#+W^fWlP*]R»j|iW L(i^^ 
S1404), ffiitIM j Wttaiit- -, l" . fc/*£a^bz:«*ttiiffM^ 

* S206 #BlB#g&tfj*tig(^3B S208) o -^jfcftfi, ^£±i£^H S1403 

ig*<i%^pT.RttT2. MitMjnttaiJi "i" , i^^-tzi^^i 

L(^S208). 

W*P*ttJHfejt. i££{lTI&f£ 130, ±Rfl[Tl 140, U&fM.l- 

^ MRR ^fi^tfJ^j^ftlTltt, £#?3K S211 £fcJ|Jftltt MRR ftm^MT 

®i%mMmm% 133-. 

HL3={10, -5, 1, -2} 
LH3={0, 2, -3, 7} 

HL2={1, 3, -2, 6, 9, 12, -20, -16, 4, 8, 1, -2, -3, 1, 0, 1} 
LH2={2, 1, 0, -1, -2, 0, 1, 1, 0, -1, -3, 0, 0, 1, -1, 0} 

mm^'bT&feiM. t &7tMi£±m& n. em, mrr#m 

^^tgfi^ 146.3): 

HL3={11, -5.5, 1.1. -2.2} • 
LH3={0, 2.2, -3.3, 7.7} 

HL2={1.1, 3.3, -2.2, 6.6, 9.9, 13.2, .-22, -17.6, 4.4, 8.8, 1.1, 
-2. 2, -3. 3, 1. 1, 0, 1. 1} 

LH2={2. 2, 1.1, 0, -1.1, -2.2, 0, 1.1, 1.1, 0, -1.1, 0, -1.1, -3.3, 
0, 0, 1. 1, -1. 1, 0} 



*«A«*ra*.- 

flrA*Att#"iAttit. RTfttti^/h-ftft^ t wi»«t. X*A»«*Kr 

ifc**tt*#^^lft*WW±JI=A*IB^ifc^(«fti f " BB*j£#). a 
^^B-iy^H^M^j^fr^^m^A^^^oJi^^^^^f^^^^ 

^sw*A^aiPii^tta^^ffiraw«*.-^fK*^— a^H^^w» 

Stff^#fAfcaW*A**«A. 

W mrr 6UIS[^AW«#fP^r^^7M^. ^jftffi- 

ffl 15 %^&tiim*&wmm£ffiMtt&¥m&mA&&toigm(fi%m 
je^k 46 mmmm&mi$fr 47. 

&#Sdg&# 41 &4feft?ftH*#r-9 74, #ftjffl*#r-* 74 ^MAAWffi 

^*feXTfw^>h4fc. 42 *r»ja:ife#«»# 41 m^mm^mmm 

-t)ki&ijMm&&, VLftnmmxwL c. %m*nuft 43 42 

Wtt (WTPM«*X*T*«)M #j|f***3K«t c tKj^fi s. 44 

femfe K Bt, $|JSffi&Stt#H& Q *it#fi^fi q.ffi ^f£&»> 45 (q-1) 



«0ri<i+i)*f q mm, mmmmAitiM. q *n#*AW»$HiA«<t 

«> 3A p/rtkftMm^mM.foAU&o m is j^fflttaMfisa 41 ?ngu*$&ais 

M.mtttftfru^^m&mft 45 ^m^jEiHJ^ 46 ^atf m^mmmmm, 
m is ^tbffl 15 m^fom^m&^ft 45 ^aew*hBtA<j-->N»j : ?tts. & 

16, 4fe#wap# 41 1Tft£tt*#IBftfl!r-9 74, ■#JB*^B*flT-9 

z^tk, spMfc 8X8 mmmmmm 16(a)), «>h&»ii«tfcfr3Mife(DCT) 
iftiE£^&(^s 16(b) a bb 16(c)) „@ 16(c) m^mmmm^ &±^^mmm 

ffcC#tDC#*(DC), ft£aMftC'jrAC(&J»4>ft. ^X^nri^^^l«IT 

17, 43 «r5feic«*aia4fe^iRi»4J- 41 w^-wm^ 

»W*feWM»Thft n(n=l m N; TB)»ttft# "1" S1701). 
«*Tt-JT«P^ 43.M««fc»# 42 (fftaiti* n C 

f^jeaMftcaicca A^/h^ 1 S1702). aijsatw* 

*3R*C 1 SlC i WianH««a|s***(string)C8. *0iS + tt«3a 

C9o 



S(^» S1703), «P, $J/^att/8ffi*$&$ Ca C.ilJ C a #J*fe*t 

*<U:SP# 44 M[K«±j£^i| S1703 £fcitJ?#HJittMS s M^T^b 
»frffcA*bffi. 

^#±i£2H$ S1704 *fc£tJ£f&S S /F'J^Wffi K Brf , M gi2 

si705) o "mvk&it" fca&&m*AMmj8X-Mffy+m&mtom¥mif 
wtt*t&£. &*£wnmmM®wffi&+, q io. 

mftMsptym. M% 31 (=279/9) : 

09=180, -60, 45, 20, -25, 20, 10, -10, 9} 
. la±ffi&, MiMtL qtaT, 

q=int[M/Q]=int[31/10]=3 

is^i S1702 Rmm&mfoftm.. 

3c"0")(^S1706)o *Jg. «^*«#^'45^mSibttqAflftj£ft«ft 
(^^S1707) o 

££±i63M* S1707 tt*«r'f'ai£ft4Ut q ftflftltf. fflT-^lf**^ 45 



sno8)o %&&msi708mfeft&AM&mfe% . Mff^tr&flMHsje 

• / M/Q 6<jm (q+1 l£ q-1) #ffc4#4l q' (BP , W q'^#&*tt<I q) (it? 

KS1710). JfjlMBfi, S«±^»S1708 jNI)£^«AWa«tt^ "0" f#, 
fl-f 45 ifcSflSfa q m^fiifcfi q'<^H S1712) . 

.*) . itifj#^#m^^ 45 M~&mmftfoAtommm.M-&% "c c^n snog) „ 

. ^^^^ S1709^^#^A6<l^<i^ M O w Bt, Hf^&gP^ 45 JB*&jfiM/Q 

fKHt»fllft(q+l^ q-D«f^*itfl[q f (^«S1711). ^jlfcffifi, 3£±&:£ 

IlS1709^£#«AWS*Hlfc "1" H*. 45 fc*ifctt q fcfls* 

ifc{tq'(^S1712)o 

;fc3fft "3" , M/Q 3. 1. Hjft. Mi3?&*T^®?S1707 fljS1712, ^&A3&^ 
ttAftiBttti "1" St, *B q=3 ttflUftft*ftfl[ q'=3, HftZttflE q *>*fft.- 

BP "4" *ff*ifcttq'(«q+l). 

^^0iEgp^ 46 &±&&m snio iy S1712 { ¥&—^-#m&&m 

S1713). £ft£iE«M)' 46 ^Jit##iUW^{&M'^^±^^^ S1703 
m&li&tt^tyfe M ^f0]6tjM DM(=M'-M) S1714) . 

J&*h ^$fc^iESfl# 46 3&J#r£±3£^£tS1702 Ahft + A«lJi^ft$ Ca ft 
#-^IE&£:ft S1715) Ca tt#^to£Jffi}g$lHlItf 

mfC^ Ca ft|ff*ffft C, 5«J ^£±i$^g| S1715 AMItf 

C, tofr-t2> jEOfe*g$P)ltt, 3£3&^lEgP# 46 ^ DM ft)£!l«>Mgg4£ 

%m c in si7i6) . m^mmmm c-»«F-9*"ftnt^+i«** dm<#» 

S1717),,eAtti!|^iEJgW**3Rft*Ca'. 

00 *n, £n±#fi£, £#«L\to5g**#^"0"ito1*«T, *§£±a£^ S1703 

&ft + W«*;£ft*C9inTB*. q'=4: 

C9={80, -60, 45, 20, -25, 20, 10, -10, 9} 

M'=q'XQ=4X 10=40 



DM=M'-M=40-31=+9 

C9'={89, -69,, 54, 29, -34, 29, 19, -19, 18} 

£±*£2*» S1717 * , ^ DM C, W^ftXt ^/h^f M DM 

tt q'S^fiE K/Q Ht. &J§km®JEWft 46 + »*ri«#tt*fc&mi(W 3 F*&li[ M' 
M'=q'XQ=(K/Q) XQ=K 

£_h4£1*«T. KMfe&IE8P# 46 3e^5£i&£<tMiJ:g DM(=M'-M=K-M<0) 

J^itJllHS# 43> 44. «^#««^ 45 *Hj|tak*iEflS& 46 

■W«Bfr#JWWtt»-»JII N tt»*rT±ifc**#^*A»a(±fc^* 
S1702 IlJ S1717) S1718) o ^^E^ S1718 ^0^55*^^— JlJJf! N^^i 

tf»^#rJRW«AAhaaBt. *eit$t n faitiilig "1" , &iH£lffiJSW.m-<n+i)4fe 

+ W*^HJft»«A«:3a(^« S1719). fI^jE!H±&^ S1702, w 

M*«ff«-ftl. £->5rffi. ^±^»si7l8AfcW^B^»-i!l»N 
ft4»tt*T7ft^^to*A*fcJi, «H*A*tS&jfc. §f^fI^AibI^± 

ffjIDCT), WS^I^4 I B^A^^m^Sm#^75 0 

& , it&&A^/&&^,&(Kj/^ 

»±jw«. «ig*^w*iBi*ifi«w*.*fgrj&«A«* 3A, mmDcftm 



<DCT). ft ft, RTjfttfflMlH'^jftttHadaaard^jft. Mfctf-JEtP 
# 43 Ca fl«Ji£##&*Pg^&&i£ DC #S#Hft$!#§* 

m^mM^m^ 3B ^&&#t!]gp# 41 ,^«»SP# 42.^iS:if#^ 43, 

& M.mmi+nmfr 43 *o4*t;gp# 44 ^m^^^m^m^m^m^m^ 

&Aifc#3A*lft&#i!fSP#41, $^5£&lHi#42, ^tfcit^^43^fi^ 

& 3A*MMmm$tmMfrA7 ^smmmM.^ 75 urn, m^m^ 83 &&&& 
muctftft 44 +^f^^^{t k mmTf&mit&)mik# j & q<, &#msp# 41 
fcm^mm&m^ 83 ^i^^ti^Mt^^t^. 42 m 

>km^$t$ki&ft 42 *w<mmm%WL*m* ^t#^i$it c, *it#j?r& 

^^gU Jtt^^-fi M *Qjt&fl: So fitting 44 &&mm&Mw-t%fa m ^51 

gmstt, w^^i$citffi$^43^iijwtgss^/|N^^^i^i{tK^, mmm 



fe&it&& q mfnmitfe q c ttAJUKflsa 51 nm^titm^ 44 +itnf# 

^&^i$$t^&«#&. S20^^ai© 19 ffiws%mfnn.ft 43, g^gn 

# 44 mm&m&^tt 51 #f it^^^bs^^g o 

mi® # 43 #5fete^Mii^^sij§p^ 41 &jfr&mmm&)®: m&w 

mimnMi&Wtt «1" S2001) . ^!£Ht|^# 43 MM^&Sff 

# 42 n >hftft«*£ft C + C HJ C, gp^r, 

Ca(#M S2002) . gfc^{tf,t® A## 3A mmWHn^ 83 Jitf 

S2003), 

mm, mik%ift 44 mm&iL&#m S2003 ^tit#^^j^^s s 
^mmfomm. u#w S2004) „ ^#±&^ S2004 ^m^mm s ^^{i k 

: ^S2005) e %jft*B&, ^£±i£^S2004£lJ^*S/jN^<aK Jtf, PJ^J^ 

^s2oio), &n#ms2oo2 Rmfc^mfoftm. 

mm, <n ^mt® & 51 nm^E±m0m S20Q5 ^ifmmmmitm. q ^ 

^m&Mi^&i&m S2006) . ^#±i£i£H S2006 ^Jgr^^M^il q 
$Cft, f&^Ji^^Sl^J^BmAmn^^^ftmW^^^ "0" 
SlS2007)o ^^±^^^S2006 *b^J^*^mq^^^^, PJfg-^ 

^^^51^JifB^ABn^^^^SWiI«{&^ "1" S2008). 

S2002 ilj S2008), «A«««^ 51 ^Wft^BXifMWWttafTTAba^* 
S2009) . ^£^Sf| S2009 N #i*am¥fllAft*?il%Ab3 

ft, mm^nMrnmrn "l" , ummmmttmin+i) 

&m<&m S2010). #jg. f S#«@±j*2lMRS2002, WJME**MtH--*M. 

£-#ffi, ££±*&#II S2009 ^iJ^B^m-SiJ^ N fc+ilfcfr 7**fcA«i 



4A 4K $N££&SP 

ft 42. ^$Cif#|ffl# 43. a^SP^ 44. 45. Mm®IEMft 46 

»«*UMHfe»# 47 ^smf^ti^H^l^JWf^flfAtt 3A 
*fe$MH»l#4K mEg&*#42« mHfe^#^^43. SftSP# 44. 

^#45. mm^sEmft 46ftmmm$z&Bft47temttig®. 

*4>«#4> 41 »i&»^«iffl*#r^ 74, ?fJGifi^ 74 

^ttttfi 1 **^.- c. mmfwrntt 43 42 

WTSMI (*&*t¥i*Kt)M fo^S So *q*3K»if-jr«J# 43 tHMMOffilMI s £ 
^fl^itt Kfi^/jN^fllfeTPBfi Ki(KisK)6<i^nrt, JQd-iKftf»m«^ 61 
ftiJB^vHWIB* S tig**** Ca ftglBI&flL L(L ;*f«g& 1 o Sifc 

44 tt&£iamxtr$rii m f&xtm&mit., wt^nn^ 43 mmm 

ft 45 m«(q-l)aEtt<q+l)*#**ft« q »tl) , §£#*g*8 fittHI q *a#&A 

flm^#^w<&**w« q. mm&iE®ft 46 tt«r^#tft«{^ 45 tttuttfttt 

it (q-l) A (q+1) <I q £gfctJ»f*tt*4t , ^JfflMtfi^*: Q MttSI^fi 



%m. c m&m&miftfr 47 &iiim#&igp# 41 ^^mmmnmm^^m 

mtEp^m 22 *o 17, tt#ffi&fcm*£wm*mMmMm¥in&®kA® 
& 4A ^&^G»^ftm®A#& 0 s 22 m^&m 21 ^^w^ffit^^^ 
43> 3s»fcai»#6K &itm^44, m^&mifttt 45 mmm^iE® ft 46 fx 
mifMntrntomm®. £^22*, i&^m n ^m^m^m^n^w^- 
m^m 17 ^m^mwizmm^, mm, ^nK&ffim* 

m^m 22, Mmfnmft 43 M^m^^pm^ 41 ^mmmnm^ 
^tk, tAfflmnt&mfr 42 *mmm n ^^--H^i^ c 

^gfcCgJC., BP«i£gr$ Ca(^ S1702), ^^it#|fP^ 43 it^i£4>^ 

£U5> ^3£^UISfl# 61 ^J^fr±^^^ S1703 ^it##iij^^a: s 

. 'h'^Bt^Mte K(#M8 S2201). 2k&&WiS22Qmfet&m^'\^miM.YL*i, "fy 
.*5»^#J&*A«n>hft, ^^iatT±^^^S1705^|®B^^e<J^bSo^^, 
^£±i£2Mi S2201 S /J^ Mil K, JRljjftftfeHlffi^ 61 «-^«l|f± 

si703 mfnnmmm s a^/j^b^tr*! ki S2202) . 

S«±^»S2202 «ie8B*s^<h^TRa[Ki, ffJjKft^HIM^ 61 «2 
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